Abstract: We report an experimental observation of correlated-photon statistics using a single detector. The usual coincidence dip in a two-photon polarization interferometer is accompanied by a dip in singlephoton detection rates. Surprisingly, a dip in the singles rate is also observed when the interferometer is aligned for a coincidence peak, or anti-dip. This effect is explained by taking into account all possible photon number states that reach the detector, rather than considering just the state post-selected by the coincidence measurement. In interference experiments involving two-photon fields of spontaneous parametric down-conversion (SPDC), the coincidence counts between two detectors exhibit quantum effects while the single-detector count rate is expected to be featurelessly constant. The two-photon anti-correlation dip is a well-known example. Recently, it was reported that the single-detection rate shows a dip when the two-photon anti-correlation dip occurs in the coincidence counts [1] . The dip in the singles rate can be attributed to the detector's inability to distinguish a single-photon event from a two-photon event.
In interference experiments involving two-photon fields of spontaneous parametric down-conversion (SPDC), the coincidence counts between two detectors exhibit quantum effects while the single-detector count rate is expected to be featurelessly constant. The two-photon anti-correlation dip is a well-known example. Recently, it was reported that the single-detection rate shows a dip when the two-photon anti-correlation dip occurs in the coincidence counts [1] . The dip in the singles rate can be attributed to the detector's inability to distinguish a single-photon event from a two-photon event.
In this paper, we first confirm the dip effect in the singles rate using a different experimental setup. We then measure the singles rate after the interferometer is aligned for a coincidence peak (i.e., Ii, 1)) instead of coincidence dip (i.e., ' (12, 0) + 10, 2))). Interestingly, the singles rate shows the same dip even though the coincidence rate shows a peak.
This effect is explained by taking into account all possible photon number states that reach the detector, rather than considering just the state postselected by the coincidence measurement.
Consider the experimental setup shown in Fig. 1 . SPDC photon pairs are generated in a 2-mm thick type-I BBO crystal pumped with a 35 1.1 nm argon ion laser. The 702.2 nm signal and idler photons are emitted non-collinearly and are selected by a set of pinholes before being brought together on a beamsplitter. One arm of the interferometer can be adjusted by a computer-controlled DC motor. The non-collinear setup avoids the problematic first-order modulation seen in Ref. [1] . We first performed the usual coincidence dip experiment by scanning the delay r (HWP1, Al, and A2 were removed for this measurement). The experimental data for this measurement are shown in Fig. 1(a) 
where Pbo, Pbl, and Pb2 are the probabilities that zero, one, and two photons leave the first beamsplitter, respectively.
The conditional probabilities Pij are defined as the probabilities that j photons will exit port (or mode) 3 of the second beamsplitter, given i incident photons. These conditional probablities are independent of the delay T and are summarized in Table 1 Table 1 . Summary of probabilities that a particular output port contains zero, one, and two photons for the three distinct experimental conditions considered in this paper. BG refers to the background random probabilities which occurs when T > rc the peak and R(T = 0) cc r-71for the dip. With a background rate of R(T > TC) oc Ti-4 2, the singles rate associated with the coincidence peak would be peaked at T= 0. The experimental data show, however, that this is not the case. As seen in Fig. 1(c) , the coincidence measurements shows the expected dip and peak. However, the singlecount measurements show dips for both cases. This result suggests that the states reaching the detector are different than (12, 0) + 10, 2))) and I1, 1). Indeed, when all conditional probabilities are calculated [21, the singles rates are found to be R(T > Tr) oc c71 -1T672 and R(T = 0) cc -8T2, which predict a dip in the single-detector count rat,
regardless of whether the coincidence shows a peak or a dip.
In summary, we have reported the experimental observation of various photon statistics observed in single-photon detection rates in different quantum interferometric schemes. The observed dip in the single-detector counting rate is the combined result of quantum interference and the inability of the detectors to distinguish two-photon excitations from single-photon excitations. In addition, we showed that two-photon number states prepared in a typical twophoton interferometer are post-selective. As a result, a dip in the single detector counting rate was observed regardless of whether a dip or peak was seen in the coincidence rate in a typical two-photon interferometer.
